SUMMARY The changes in intraocular pressure due to blood pH, Pco2, and Po2 alterations induced by hyperventilation and hypercapnea in man undergoing routine general anaesthesia were studied. It was shown that hypercapnea produces elevation of intraocular pressure, while hyperventilation lowers it. Acetazolamide pretreatment did not alter these IOP responses to Pco2, Po2, and blood pH changes.
Several factors, especially drugs, influence the intraocular pressure during general anaesthesia. All these are evaluated during intraocular surgery or in the determination of intraocular pressure in children. Among them the effect of hypercapnea and hyperventilation has not been sufficiently elucidated yet. Changes in intraocular pressure due to blood pH alterations are well known, and the IOP-decreasing effect of diabetic acidosis and coma has been reported since the beginning of the century. Recently interest in the correlation between the blood pH and intraocular pressure has increased. Duncalf and Weitzner,' Beaugie pretreatment on these IOP responses is also investigated.
Patients and methods
Twenty-four patients, of both sexes, aged 28 to 54 years, scheduled for various routine operations (in the supine position) under general anaesthesia were used in this study. They were selected from others after a complete examination (either systemic or ophthalmological) in order to exclude any possibility that the achieved pH 'borderline' values could have any side effects on them. All patients were premedicated with atropine (0-6 mg) and meperidine (75 mg). Anaesthesia was induced with thiopentone sodium. An endotracheal tube was inserted after pancuronium (4 mg) given intravenously. As is well known, these drugs only slightly affect the intraocular pressure. On the other hand respiratory acidosis, due to an increase of end-tidal CO2 in a closed-circuit rebreathing system3 5 or to hypoventilation and isolation when using soda-lime circuit (as we did) lowers blood pH but increases the intraocular pressure. All these, as well as the fact that metabolic acid/base equilibrium disturbances are partially compensated by respiratory mechanisms and vice versa, could explain the apparent controversies about the results of the effects of these disturbances on intraocular pressure due to respiratory or metabolic causes.
The mechanism(s) of IOP elevation associated with Pco2 increase is not clear yet. Increased venous pressure'5 and/or increased uveal blood We believe that our results have clinical value. This is in the determination of intraocular pressure in children, which always requires general anaesthesia. Probably the intraocular pressure which is measured without determination of Pco2 is rather inaccurate whatever the anaesthetic agent used. Also, there is a problem in patients undergoing intraocular surgical procedures such as cataract extraction under local anaesthesia. These patients are always hypoventilated because of the grossly limited breathing space due to the covering of their face. Sometimes the harmful and (inexplicable) elevation of intraocular pressure during the critical time of the operation is due to increased Pco2, and according to our results (and to our experience in 4 cases) the routine preoperative administration of acetazolamide does not prevent this result.
